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the diminishing influence of the respiratory efforts on the heart. 
It would be easy to show that the influence of the inspiratory effort 
on the central organ of circulation is comparable to the change 
taking place in the pupil when the globe of the eye is drawn inwards : 
it is an associated action. 

From the facts I have found in the case of newly-born animals and 
birds, and from the facts observed in man by Professors J. Mueller, 
Bonders, and others, it results that, during efforts at inspiration, a 
nervous influence passes along the par vagum from the medulla 
oblongata to the heart, diminishing the movements of this organ. 
And as by an action of our will we may inspire with energy, it 
follows that we can by an influence of our will diminish the action 
of our heart, just as we can contract our pupil by drawing our eyes 
inwards. 



V. ^^ Summary of a Paper (to be presented) on the Influence 
of Oxygen on the vital properties of the Spinal Cord^ 
Nerves^ and Muscles.^^ By E. Brown-Sequard^ M.D. 
Communicated by James Paget^ Esq._, F.E.S. Received 
June 25, 1857. 

The influence of oxygen and carbonic acid on the living tissues, 
has been very little investigated, either by physiologists or practi- 
tioners of medicine. I have made a great many experiments on 
this subject, but will relate here merely a few of them, which are 
suflicient to show that oxidation of the spinal cord and nerves, as 
well as that of muscles, increases their vital properties, sometimes 
in a high degree. 

After the opening of the spinal canal, the dura-mater being laid 
bare, we find that an evident hypersesthesia appears after a short 
time in the parts of the body which are behind the opening, and 
also on the same level with it, and a little above it. I think 
this increase of sensibility depends on the absorption of oxygen. 
To ascertain that it is so, with the help of a special apparatus, im- 
mediately after laying bare the cord, I pump out the air in contact 
with the dura-mater^ and substitute for it hydrogen, Then I find 
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that no increase of sensibility takes place, at least during several 
hours. I then pump out the hydrogen, and inject atmospheric air, 
and in a few minutes the posterior parts of the body become 
hypersesthetic. 

When the posterior columns of the spinal cord have been divided 
transversely, there is, as I found long ago, an excessive hyper- 
£esthesia in all the parts of the body situated behind the section, 
and also in some of the parts immediately above it. This hyper- 
sesthesia begins almost at once after the operation, and increases for 
many hours, and sometimes for one or two days. It diminishes a 
little afterwards, and if there is no myelitis, it continues to exist, 
though less than at first, for years after the operation. A part of 
this hypersesthesia (its great excess during the first hours and days), 
I have recently found to depend chiefly upon the influence of the 
oxygen of the air. If we perform the section of the posterior columns 
of the spinal cord, and cover the woimd immediately afterwards 
with the apparatus above-mentioned, and pump out the air and 
inject hydrogen, we find that there is a delay in the development 
of hypersesthesia, and that it is never as considerable as when air 
is in contact with the injured cord. If we replace the hydrogen 
by air, there is a rapid increase of the hypersesthesia, and there is still 
more so if we inject pure oxygen. When the hypersesthesia has 
once become excessive, hydrogen does not diminish it. 

If carbonic acid is injected, slight convulsive movements are pro- 
duced, and sensibility soon diminishes. 

Analogous experiments on sensitive and motor nerves show that in 
them also an increase of the vital properties is produced by oxygen, 
and that a diminution after an excitation is produced by carbonic acid. 
Experiments on the abdominal sympathetic give similar results. 

Rolando and others have found that the gray matter which is in 
the rhomboidal ventricle of the lumbar enlargement of the spinal 
cord in birds, is not excitable either to give pain or produce move- 
ment. I have ascertained that normally it is but little excitable, 
but that when it has been exposed to the contact of air for some 
10 or 15 minutes, it is extremely excitable, particularly for the pro- 
duction of movements. This, perhaps, explains the curious dis- 
turbance in the voluntary movements which I found some years ago 
in birds, on which this gray matter had been simply laid bare. 
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From these facts, and a great many others, it results that in the 
spinal cord, the sensitive and motor nerves, and the sympathetic, as 
well as in muscles, there is an increase of the vital properties produced 
by oxygen. 



VI. " Summary of a paper (to be presented) on the Power 
possessed by Motor and Sensitive Nerves of retaining their 
Vital Properties longer than Muscles^ when deprived of 
Blood/^ By E. Brown-Sequard^ M.D. Communicated 
by James Paget^ Esq.^ F.R.S. Received July 3^ 1857. 

It is an admitted doctrine that the vital properties of motor and 
sensitive nerves disappear much sooner than those of muscles, after 
death, or when they are deprived of blood. Although founded on 
positive facts, this theory is not correct, these facts being capable of 
another interpretation. In the experiments made heretofore, other 
organs (such as the spinal cord and muscles) had been deprived of 
blood, at the same time with the sensitive and motor nerves. To 
ascertain the influence of the deprivation of blood on nerves alone, it 
was necessary to experiment otherwise than has been done hitherto. 
I will in this short summary show, only by a few experiments taken 
at random among many, that the essential vital properties of sensi- 
tive and motor nerves can last longer than muscular irritability after 
a complete or almost complete deprivation of blood. 

Exp. 1. — After having placed ligatures around the arteries of the 
upper part of the thigh of a young Guinea-pig, I amputated the 
limb, leaving the sciatic and crural nerves uninjured. In the whole 
length of the thigh I then laid bare these nerves, and dissected their 
neurilemma all along, so as to cut away as much as possible the 
little supply of blood they received from above. Voluntary move- 
ments existed about 8 minutes in the amputated leg ; excitation of 
the trunks of the exposed nerves continued to produce muscular con- 
tractions for 6 minutes more. 

In the whole length of the amputated limb, 10 minutes after the 
operation, sensibility was greater than in the other limbs. Mus- 
cular irritability disappeared in the amputated leg from 30 to 40 



